3
1
2
2.1 (
2.2
2.3
3
1
(nose), (pharynx),
(larynx), (trachea), (bronchial tree)
(lungs) 2
(Marieb, 1989)
1 (Conducting zone)
, , , (terminal

bronchiole)



1

Turbinales

Carina

Pleural spuce

I
Antony and Thibodeau, 1979,

(nose)
(cartilage)
(nasal cavities)
‘ (ciliated columnar epithelium)
(goblet cells)

10



(pharynx)

(nasopharynx)
(ciliated mucous membranes)
(oropharynx)
(hyoid)
(stratified squamous epithelium)

(Laryngopharynx)

(stratified squamous epithilium)

(larynx)
9
(trachea)
! 12
(esophagus)
(bronchus)

(muscularis trachealis)

13

2.5



(bronchi)

(bronchus)

20 , 40

(terminal bronchiole)

2. (Respiratory zone)

(respiratory bronchiole)

(alveolar ducts) (alveolar sacs)
(alveoli)
(lungs)
«
«
(alveoli) «
(diffusing area) 80-90

(pleural membrane)

(pleural fluid)

(pulmonary circulation)

(bronchial arteries)
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(parasympathetic) (sympathetic)
(bronchostriction)

(bronchodilation) (

, 2533)
(Muscles of respiration)
( ,
2520)
1. (Diaphragm)
2. (Intercostal muscle)
3. (Abdominal muscle)

(Accessory respiratory muscles)
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(Respiratory system)

(Circulatory system)

? 1
(alveolar air) (arterial blood)
? (Arterial oxygen tension Pa02 )
100 ' (Arterial
carbondioxide tension : PaC02) 40 (
' , 2532)
1. - (external respiration)
?
2. (transport mechanism)
? 1 1 1
3. " (internal cellular
respiration) ?
I3
(ventilation), (diffusion)
(perfusion circulation)

?
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(Ventilation)

(volume) (distribution)

(tidal volume, tidal
air) 500 . 12-16 !
(ana
tomical dead space) 150
(alveolar ventilation) 350
350

(alveolar dead space)
(physiological

dead space)

60-70 (Guyton, 1986)

(Diffusion)

(alveolar capillary membrane)

(transport)

01817
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(pulmonary capillary)
PAR = Pa2 ( {0,
2532)

0.002

(West, 1985)
(Guyton, 1986)
1

) [

|

(Perfusion)

(pulmonary circulation)
(systemic
circulation)
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0.75
0.3 » I

(Blood Gas Transport)

»

(West, 1985)
(Oxygen transport) 2

(dissolued oxygen)
0.3 100
|

(oxyhemoglobin ~ Ho02)
100 - 14.5 1
1.34 100 X

»

(oxygen saturation)

)

(Pulse oximeter)



% ( 2 saturation
2 p &y G

80 A
750 teesisececsfecrrictinasatctiancininncnn s 4
70 :

60 -

3507 sk AR

136 5t e /

— A ——————
0 10 20 30 40 50 60 70 8'0 90 100
partial pressure

Farzan, 1985

(Slonim and

Hamilton, 1987)
L. { {«
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(Bohr effect)
3, { 2, - (2,3-diphosphoglycerate)
2,%
2, -
{
(thyroxine)
(Carbon dioxide transport)
A 3
6
2 70
3, (carbamino) 28

(Control of breathing)

(West, 1985)
1 (Nervous control) !
(respiratory center)

(reflex)
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1.1.1
reticular nucleus)

112
(Obex)

(Pons)

(receptor)

20
(medulla oblongata)

| (Inferior

(Apneustic center)

(Pneumotaxic center)

(Hering-Breuer reflex)

(Coughing reflex)

(Chemical control)
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()

2
2.1 (Central chemoreceptor)
22 | (Peripheral chemoreceptor),
(aortic bodies) (carotid hody)
10
(02)
! (peripheral chemoreceptor)
60
!
()
| (peripheral phemoreceptor)
I (blood-hrain
barrier) 13 | 15
. | :
(Pattern of breathing)
1. Eupnea
1.2

2. Tachypnea

3. Hyperpnea !



4. Dyspnea

Orthopnea
Apnea

Apneusis
Apneustic breathing

9. Gasping

(periodic

breathing) 2
1. Cheyne-Stokes breathing
tidal volume

arterial Q2 tension (PaC02) arterial (2 Saturation (Sa02)

2. Biot breathing gasping
apnea

2.1
(Electroconvulsive therapy  ECT)
50

22
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Laszlo Meduna
(. .1896- . .1964) I
! (Biological antagonism) ! !
! !

1934 Meduna (dementia praecox) |

! !
I
I (cardiazol pentylenetetrazole) |
| (Fink, 1984)
Meduna !
! Flor-Henry
(1976) 2 Gastaut ) (1956)
15 (Kiloh et al., 198)
! ! ! I
! . 1938
. Cerletti
|
! L Bini 100
0.5 (electrode) (fronto-parietal
electrode) 1
.. 190 !
(Involutional depression) (Impastato, 1960)
, L (252)
. 1940

AE. Bennett (Curare)
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. 1942 E Friedman {«
(bitemporal electrode  bilateral ECT)

. .1943  N.p. Moore
(Maintenance Therapy ECT)

J. Epstein (mania)
T. A Rennie [
2

1947 The Group for the
Advancement of Psychiatry (GAP)

{« . .1951 OH. Arnold . Block-Greissau
(succinylcholine)

. 192 G Holmberg . Thesleff

(anesthetic drug) (muscle relaxant)
(Modified ECT)
1956 GA Ulett Subconvulsive

therapy

(tonie  convulsion) !
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(triazol) (Walk and Mayer-Gross, 1938), (picro-

toxin)  (Low et al, 1939) (ammonium chloride)

(Dax, 1940) . (photoshock) (Gastaut et

al 1950) .. 1957 J.c. Krontz (ether flurothyl
Indoklon) (9as)

(Small and Small, 1972)
. .1958 N.p. Lancaster
(nondominant cerebral hemisphere)
(Lancaster position)

(Price, 1981)
. 1966 Blachly  Gowing
(Multiple monitored ECT)

(Abrams, 1974)

(antipsychotic drug) . 1954,
(antidepressent) . 1957
(antimania) . .1960
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. 1976

F.H. Frankel (1984)

Insulin Coma therapy ~ Leucotomy 2
Waldinger
(1984)
Blowing  Rafelson
(" , 2521)
1 (Unmodified ECT)
(Modified ECT)
2 Brif-pulse wave
U.T. Liberson . .198 . 1953
Sine-wave  L.Bini . .1938
Brief-pulse wave 1
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3. (Bilateral
ECT) (Unilateral ECT)
4,
(endogenous depression)
(2527) 3
1 (Evolution period)
1938 . .1954 16
2 (Declination period)
1954 1977 23
3 (Revolution period)
-
. .2493
(Medcraft)
(Sine-wave)
( - 253)

( . 2527)
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(second line treatment modality)

{ (Weiner, 1989)

) (Indications)
1 (Moad disorders)
(severe depression)  {«
0 |\
(Weiner, 1989)
(puerperal depressive disorder )
(mania)

2 (Schizophrenia)
catatonic Schizo-affective disorder

{«  (Finestone and Weiner, 1984)
(Chacko and Root, 1983),
(Hermesh et al, 1987)
{
{ ( , 2531)
L



2

(Contraindications)

(increase intracranial pressure)

(brain tumor), (cerebral aneurysm)
, (recent myocardial infraction)
6
, (hypertension)  (Freeman, 1988; Gelder et
al, 1989; Weiner, 1989) (

(Lader and Herrington, 1990)

I
(monoamine oxidase inhibitor) (lithium)
(Freeman, 1989)
(Impastato
et al, 1964; Smith, 1956), (Freeman, 1989)
(cardiac pacemaker) (Jauher et al, 1979)
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2
1. Hillman B« Medcraft (sine-wave stimulator)
2. MECTA (ECT with EEG and BKG Monitors, brief-pulse
stimulator)
1$ - (brief-pulse
current) - (sine-wave current)
|

(Weiner, 1982)

2
¥
I 25-60
(Weiner, 1979)
(electrode placement)
2
(bilateral ECT) (unilateral
ECT)
! (Squire, 1977)
2
(Price, 1981)
(saline) (gel)

missed seizure
(Kendell, 1981)



3 2
( , 2531)
(Major depression) 6
(mania) 8-12
(schizophrenia) 12-18,
1 20-25
(Multiple monitored ECT)
6
(Maletzky,
1986)
(American Psychiatric Association,
1978)
L
2
3

(5\©
(Plasma Pseudocholinesterase
activity level)



- 250)

2.2 (Unmodified ECT)

( - 250)

(Freeman, 1989)

(2507)

(2526)

32



Crammer (1980)

Maggs (1980)

( 520

(mandibulotemporal joint)

(oropharyngeal airway)
!

ECT)

seizure)
(Unconscious stage)

(Tonic stage)
(Clonic stage)
(Sleep stage)
(Confused stage)

33

(Bilateral
(Grand mal

1-2
10
15-30
5

9
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(2532)

23 (Modified ECT)

Bennett
. .1940

. 1951 Amold  Creissau
Holraberg  Thesleff
Modified ECT
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3
(anticholinergics), (anesthetics)
(mucle relaxants)
(Anticholinergics)
, (atropine),
(glycopyrrolate) [Robinul] (American
Psychiatric Association, 1978)
0.6-1.0
0.2-0.4 ( ) ( )

30 (Weiner, 1989)

(Clement, 1962)
(blood-brain barrier)

(agitation)
(confusion)
(secretion)
(Bernards, 1977)

Kramer, Allen Friedman (1986)
24
(cardiac arrhythmias),
(bradycardia) L ! (P=04)

I 1519191b
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(American Psychiatric Association, 1978)
1. (Central Anticho-
linergic Syndrome Atropine toxic psychosis)

(scopolamine), (methcopolamine)
2. adrenergic cardiac effect

Wyant McDonald (1980)

Vereeke Troach (1982) 6,000

Freeman (1988)

(Anesthetic agents)
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(Gaines
and Rees, 1986) (methohexital Brevital),
(thiopental Pentothal)
(Barbiturate)

0.5-1.0 /

Pitts (1965)

3 )

(cardiac
arrthymias)
Pitts  (1982) '
Gerring Shields (1982)
{

(Greenan, Dewar, and Jones, 1983)

(thrombophlebitis) !
2.5% ‘
( (Woodruff,
1968)
(American Psychiatric
Association, 1978)
1,
2.
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3,
(Diazepam Valium) seizure threshold
5-10
(Selvin, 1987)
Allen, Pitts Summers (1980)
f 60 {
{ 16
Wehlage (1976)
700 Gaines Rees (1986)
(ketamine)
6-10 / (Mclnnes and James, 1972)
seizure threshold (etomedate)
0.15-0.30 / (Christensen et al, 1986)
(Muscle relaxants)
(succinylcholine) depolarizing  blocking

agents

0.5-1.0 /
Pitts {

{

(Weiner, 1989)
(1968)

{05 /
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0.5 / !

Konarzewski (1988) 71
52 ! 15 ,
25 50 7 50
! !
15
71 25 50 15

. (American Psychiatric Association, 1978)

1. (fasciculation)
2.
3. '

(American  Psychiatrie
Association, 1978) I (Tourniquet
Technique) ' !
I (blood pressure cuff)
! 2 |

fasciculation
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B-T
15 (American Psychiatric Association,
1978)

(pseudocholinesterase
difficiency) (gallamine) (Brunton and
Free, 1983)

)
Bali (1975)
P
!
(hyperkalemia)
Haw (1972)
)
(curare)
(atracurium Tracrium) 3-6

3-5 fasciculation



McCleave Blakemore (1975)
2
(Oxygenation)
100 (mask)
(ambu bag)
5-10 [ 40-60% (American Psychiatric
Association, 1989)
Mckenna (1970)
(hypercapnia) (respiratory acidosis)
(bain anoxia)
Lew, Eastky Hanning (1986)
(40-
100 ) (25-50 ) 1(40 )
40-50% 2
(40 )
-1
(p<0.01)
(hypo-

xemia)

41

1.5 1.5-2.5
(Weiner, 1989)



30

Holmberg

(1956)

Kendell (1981)
(hypocapnia)

Rasanen

12

(PC0.0125)

100

McAndrew

(1988)

40

42

Hauser (1967)

30 100

100
30

100



43

Bergsholm ) (1984)
(hypocapnia) ' ! " (hyperventilation)
(ventilation with oxygen)
(EEG)
( 2%)
( )] (
92%), 9%
15% )
o

American Psychiatric Association (1978)
(hyperoxygenation)

(Gaines and Rees, 1986; Rich and
Smith, 1981)

(Drug interaction) (Fink, 1988)

(Benzodiazepines)



(barbiturates) seizure threshold
(oxazepam)
(lidocaine) seizure threshold
(propranolol)
(theophylline)

) (Glaucoma) (echothio-
pate) )
(phenytoin) (phénobarbital)

(tricyclic antidepressant)

(Monoamine oxidase inhibitor [MAQI]

MAOI
2
Remick  { (1987) (lithium)
Organic mental
syndrome (prolonged apnea)

(American Psychiatric Association, 1978)

1. (Atropine sulfate) 04



24

-250

~N oo o

‘ M5

1% = 10

10.

1.5% = 44.6

[S]

$ (Calcium chloride) 10%
(Dexamethasone) -4 ./

P4 (Dextrose -5% in water)

?  (Diazepam) 5 ./ . -2 0
(Epinephrine) -1:10,000 -10
(Lidocaine)

. =100

(Metaraminol Aramine)

(Méthylprednisolone) -125 100
(Sodium hicarbonate)
Levophed)

(L-norepinephrine

(Thiopental) 2.5%
(Succinylcholine)
(Atropine)
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4, (Electrocardiogram Monitor)
. (defibrilator)
6. (Laryngoscope
endotracheal tube)
1.
8. (ambu hag mask)
9, (oropharyngeal air way, nasopharyn-
geal air way)
10. (Medcraft Boa METCA)
( , 2532) -
1 2
(voltage)
2. (thiopental) (succinyl-
choline) (atropine)
3.
100% 2-3
4, 2.5% scalp vein 24 G
50
200-300
5.
(ambu bag) 100%
6.

05-1.0 ./ . 20-30



10
phase)

10.
11.

12.

13.

.14,
15.

16.

(Vital signs)

fasciculation
fasciculation

plantar flexion)
(tonic phase)
(clonic



Barker Barker (1959)

(Gaines and Rees, 1986)

(agitation) diazepam 5-10
.+ haloperidol 2-5
aspirin droperiodol 1.25-2.5
(American Psychiatric Association, 1989)

(generalized seizure)
(American  Psychiatric
Association [A.P.A.], 1987)
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NCRVIAL GENERALIZED SEIZURE
(Electrically-induced)

Motor Cortex

Seizure process
starts in brain
core and spread
centrifugally

Central

.." . . L]

I'Th

|
' Peripheral

P&H Adrenal: SM p P&H Adrenal:
Medulla (NE + E) Medulla (NE 4 E)
Cortex (CS) Cortex (CS)

M= Skeletal muscle ~ NE = Norepinephrine  CS Corticosteroids
P = Parasympathetic E = Epinephrine P&H = Pituitatary and
= Sympathetic Hypothalamus

'3
American Psychiatrie Association [A.P.A], 1978,



(030 )

Laidlaw and Richens, 1982.

(Neurochemical)
(Neurophysiological)

Pitts (1982)

(Biological mechanism)
(Neuroendocrine)

Unmodified ECT

Valsalva analogy

Valsalva
(tonic phase)

30

50



(tonic-clonic phase)
15-30
v (hyperpnea)

(hyperventilation)
5-10 Modified ECT

)

(mydriasis) (miosis)

Laidlaw and Richens, 1982.

ol
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Altschule (1947a)

Laidlaw Richens (1982)

L (cerebral seizure activity)

2.1

(American Psychiatric Association, 1978)
(Atropine) ( , 2528)
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2. (muscarinic

action) (acethycholine)

(secretion)
0.02-0.02 [/ . 0.6

30

(thyrotoxicosis) (hyoscine)

(American Psychiatric Association,
1978)



2.2

Thiopental, Intraval) (

tion, 1978)
Lo

54

0.5-1.0

(American Psychiatric Association, 1978)
(Thiopenton sodium Pentothal,
, 2533)

! 0.5-1.0
!

(American Psychiatrie Associa-



5-T
(2528)
Lader Herrington (1990)
Gelder Mayou (1989)
(2532)
1. (secretion)
2. (anoxia and cyanosis)

(poor airway) S

55
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3. (prolonged apnea)
(atypical form of pseudocholineste

rase)
4, (bronchial spasm)

Swindells Simpson (1987)

(Ear oximeter)

Holmberg (1953a)3 S
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6.
6
1.
(2532)
ECT |
2530 ECT
( 66.88) (
13.97) ') ' ( 1.5)
(2528)
1 2522 3l 2523
304 =0t
(bilateral electrode placement)
2.24
! (2530)
46
23

| (p = .00007)



Buisseret
pulmonary edema

(1982)

58

! 1 Acute

Acute pulmonary edema
Acute pulmonary edema
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